Pro-inflammatory and pro-apoptotic responses of TNF-α stimulated bovine mammary endothelial cells.
Coliform mastitis may be severe in periparturient cows due to enhanced expression of pro-inflammatory cytokines that contribute to disease pathogenesis. Tumor necrosis factor (TNF)-α is implicated with the severity of coliform mastitis by provoking inflammatory responses in affected tissues. The endothelium is an integral organ in regulating inflammatory responses and loss of endothelial integrity may be fatal. Studies in humans suggest that endothelial cell apoptosis may be a consequence of TNF-α exposure and contributes to the development of sepsis, however, its impact on bovine mammary endothelial cells (BMEC) is unknown. We sought to determine the inflammatory and apoptotic responses of primary BMEC exposed to TNF-α in vitro. Stimulation of endothelial monolayers with TNF-α resulted in significant increase of toll-like receptor 4, interleukin-6 and -8, and intercellular adhesion molecule-1 and vascular cellular adhesion molecule-1 gene expression in a time-dependent manner. Caspase-8 and caspase-3 mRNA expression, as well as caspase enzyme activity, also increased significantly following TNF-α stimulation. Cell viability assessed by ATP activity and BMEC apoptosis determined by flow cytometry revealed no significant changes across time with TNF-α stimulation. Results suggest that TNF-α stimulation, at the dose used in this study, can elicit a pro-inflammatory response in BMEC, but not induce apoptosis. The impact of TNF-α on mammary vascular function and the subsequent impact on the pathophysiology of severe coliform mastitis warrant further investigation.